Refinement results for real space Rietveld fits of Mo/Al 2 O 3 samples
: Results from Real space Rietveld refinements of the PDFs obtained from Mo/Al2O3 samples prior to the calculation of the d-PDFs. In the long-range (10 Å -60 Å) the tetragonal γ-Al2O3 developed by Paglia et al (Paglia et al., 2003) was used, while the fine-scale nanostructure γ-Al2O3 model was applied in the local range (1.5 Å -8 Å). (Paglia et al., 2006) a ( (Kihlborg, 1963) was used to fit MoO3, while the heptamolybdate and octamolybdate models were derived from (NH4)6Mo7O24(H2O)4 (Evans et al., 1975) and (NH4)6(Mo8O27)(H2O)4, (Boschen et al., 1974) respectively, by removing all atoms except Mo atoms and O atoms bonded to Mo from the unit cell. The space groups used were P 1 21/c and P 1 21/n for heptamolybdate and octamolybdate, respectively. 
Calculating d-PDFs from Q-space subtraction
In the main paper, we demonstrated that d-PDFs could be generated by subtracting the PDF of the supported molybdenum oxide samples with the PDF of the support nanoparticles. In this process, the PDFs obtained from the support are scaled so that the intensity matches in the region where only PDF peaks from the support material are present.
It is also possible to do the subtraction in Q-space, i.e. before the Fourier transform done to obtain the PDFs. Figure S1A shows the measured total scattering data of the sample (15% Mo) and the support. The green curve is the difference signal, which is used in the Fourier transform. Small Bragg peaks can be seen in the difference curve which can be assigned to the support and their presence is a consequence of imperfect support subtraction. Figure S1B shows the PDF generated via Q-space subtraction compared to the one generated by r-space subtraction. The two PDFs are essentially identical, and from the difference curve it appears that the difference is a question of scaling of the PDFs. Thus, the two methods of calculating the PDFs are both viable. However, the method of subtracting in r-space is preferred due to the easy and reliable method of scaling the PDF from the support to the correct intensity. Figure S2 : PDFs of monodisperse cluster in solution of left: 0.05 M ammonium metatungstate in H2O, and right: 0.14 M ammonium heptamolybdate in H2O. The refinement of the ammonium metatungstate uses an α-Keggin model and has been described elsewhere, (Juelsholt et al., 2019) while the ammonium heptamolybdate model was taken from (NH4)6Mo7O24(H2O)4 (Evans et al., 1975) List of molybdenum and tungsten polyoxometalate clusters for automated cluster modelling Overview of R-values in automated cluster modelling Raw total scattering data from MoO X coated zeolites Figure S5 : X-ray total scattering data used for calculation of PDFs for sample Z1, Z2, and Z3 along with background measurements of the pure zeolites. Raman spectra Figure S9 : Micro-Raman spectra at four different positions in the sample. A) zeolite sample Z1. B) zeolite sample Z2. C) zeolite sample Z3. 
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